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A pulse height analysis (PHA) for observing x-
rays is planned for Large Helical Device (LHD) 
plasma experiments to estimate electron 
ten1perature (T e) and the an1ount of impurities. The 
estimation of nonthermal electrons heated by 
electron cyclotron heating (ECH) is also expected. 
In addition to these prin1ary interests, x-ray 
observations with space resolution in the radial 
direction will be made using a radial scanning 
systen1. This system may become powerful tool to 
give in1portant information about phenomena 
occurring in the plasmas including the spatial 
distribution of nonthermal high energy electrons, 
n1agnetic axis shift, T e gradient, as well as the 
distributions of impurities. 
Two PHA assemblies were constructed and are 
being developed on test benches. These assemblies 
are high vacuum systems to observe soft x-ray 
(SX). One of the assemblies to be installed on 2.5-
L pot1 (lower port) of LHD is equipped with 4 high 
count rate Si(Li) multidetectors, an automatic liquid 
nitrogen transfer system, an x-ray filter exchanging 
systen1 and the radial scanning system which 
provides spatially resolved x-ray measurements for 
every several hundred milliseconds. [ 1] 
High counting rate of the detector is essential 
to estimate T e with space resolution in a short 
scanning time in a shot. Figure shows a result of 
test perfonnance of measuring SX line spectrum 
(6.5 keY) with the Si(Li) detector which connected 
to a 1nulti channel analyzer. The SX lines were K 
a 
and K~ of iron emitted by an x-ray source which 
has a solid iron target. The present maximum 
counting rate (out put) of one Si(Li) element was 
150 k counts per second (cps) at 6.5 keY with 0.5 
J.tsec shaping ti1ne. Then the 1naximum total 
counting rate of one detector is 600 kcps, since the 
detector has four Si(Li) elements. The radial 
108 
scanning system modulates sight-lines of the 
detectors. The sift of the sight-lines is several 
millimeter in 10 msec on the mid plane of LHD. 
The number of photons analyzed in 10 msec is 6 
kcounts. It is still not enough to estimate T e· 
However, it is possible to improve the out put 
counting rate, because selections of shorter shaping 
time than 0.5 J.tsec are available. Test performance 
will be tried with a high speed AOC in the present 
research. 
The assembly for 2.5-L port is equipped with a 
duct which has huge volume (5500x 1134x234 
mm3). Then high vacuum is necessary to avoid 
making the vacuum of LHD worse. A system for 
evacuation test were assembled from a gate valve, a 
turbo molecular pump ( 400 litter/sec), a rotary 
pump and a controller. The controller has an 
interlock and operates the pumps and the valve 
automatically in accordance with a program. By 
continuous operation the vacuum was achieved to 
5.5x 1 o-7 torr without baking. Evacuation with 
baking will be performed soon. 
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Fig. A line spectrum observed by the Si(Li) 
detector. Two observed lines are Ka and K~ of 
Iron. 
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